SoxS is a positive regulator of key pathogenesis genes and promotes intracellular replication and virulence of Salmonella Typhimurium.
Salmonella enterica serovar Typhimurium (S. Typhimurium) is an important intracellular pathogen, causing gastroenteritis or severe systemic infection in a variety of hosts. During infection, S. Typhimurium must survive and replicate in host macrophages, which produce abundant oxidative compounds. SoxRS regulon is a well-known regulator that is activated in response to oxidative stress and promotes bacterial tolerance to oxidants in E. coli. However, the global regulatory function of SoxS in S. Typhimurium remains poorly characterized. Here, we used an RNA sequencing-based approach to investigate the role of SoxS in the expression of S. Typhimurium virulence genes. Besides the downregulation of genes related to resistance to oxidative stress, we found that in a soxS deletion mutant the expression of Salmonella pathogenicity island (SPI)-2 genes, which are crucial for replication within macrophages, was significantly repressed. Moreover, immunofluorescence and mice infection experiments showed that soxS deletion inhibited replication in macrophages and decreased virulence upon intraperitoneal inoculation in mice, respectively. Collectively, our findings demonstrate that SoxS is a positive regulator of SPI-2 genes and, therefore, plays a crucial role in S. Typhimurium intracellular replication and virulence.